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(54) NEGATIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem of a performance enhancing technique proper 
to microfabrication using an active ray or radiation, particularly an electron beam or X-ray and 
to provide a chemically amplified negative resist composition which satisfies such 
characteristics as sensitivity, resolution and resist shape when an electron beam or X-ray is 
used. 

SOLUTION: The negative resist composition comprises (A1) a compound which has a specified 
structure and generates an acid upon irradiation with an active ray or radiation, (B) an alkali- 
soluble resin and (C) a crosslinker which causes crosslinking under the acid. 
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o-(j:-ch 3 

O 





OH ^ x O 



4"CH 2 -C^ (-CH 2 -Ch)- 



a -(50) 
-tCH 2 -CF$— fcH 2 




ch 3 




a- (51) 

-(-ch 2 -cf£- -(■ch 2 -ch)- 



x f y 

OH 

CI 

a -(52) 




-(-CH 2 -Ch) (-CH 2 -CH)- 



OH 



OH 



Br 



a- (53) 



a- (54) 



N0 2 



[0 04 8] 



Utl 3] 



(13) 



23 
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-f CH 2 -Clf -fCH : 




-(-CH 2 -C^ -(-CH 2 -CH)- 



CN 



a -(55) 




-fcH 2 -CH}- -(CH 2 -CH)- -(-CH 2 -CF4- -fcH 2 -CT^- 



OH 
a -(57) 



66 



OH 
a- (58) 



a 



OH 



-fCH 2 -CH)- -£cH 2 -Ch}- -(-CH 2 -CH)- ~(-CH 2 -ChJ- -{cH 2 -Ch}- -£cH 2 -i 



OH <W 




OH 



a- (59) 



o-(j:-CH 3 

a -(60) 0 



-f CH 2 'CHj- -fCH 2 -CH)- ~(-CH 2 -CH)- ^CH 2 -Ch}- -fcH 2 -CH> -f CH 2 -Ch)- 



1 - -o 

° h <^c£ 2 

a- (61) 



OH 



H 3 CC 



a -(62) 



-fGH 2 -Cl^- -fcH 2 -Cf^- ~(-CH 2 -CH)- "(-CH 2 -CH^ -fcH 2 -CI^- -fCH : 

I * y z * y 



OH 



0? 

°^CH 2 



CI 



0 h 3 cc/*^ 

OH 



y 

och 3 




a- (63) 



a -(64) 



[0 04 9] 



[ft 1 4 3 



(14) 
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OH 



a- (65) 




1 



OH 



a -(66) 



a 




CH 2 



a- (67) 
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-(CH 2 -CH)- -fcH 2 -CI^- -(-CH 2 -CH)- -fCH 2 -CH}- -fCH 2 -CH}- -fCH 2 « 



OC-CH 3 



"(CH 2 -C^- -fCH 2 -CHf -(-CH 2 -CH)- ~(-CH 2 -Ch)- -f CH 2 -Ch)- -{CH : 



o Ol 

Ho^^ H 3 cor^^cK:H3 

a -(68) 



-fcH 2 -CH)- -£cH 2 -Ch)- -fcH 2 -CH)- -frc^-CH}- -£ch 2 -Ch}- -(CH : 



OH 



a- (69) 




~CH 2 



CI 



n Ol 



a -(70) 



Br 



-fcH 2 -CH)- -fcHj-CH)- 



OH 



CH 3 



a- (71) 



-(-CH 2 -CH)- ~(-CH 2 -<pH)- 

? 

CH 2 CH,OH 

OH 

a -(72) 



-fCH 2 -CH)- -foHj-CH)- 
0=C 

? 

CH 2 -<pH-CH 2 OH 
OH 

a- (73) 



] 



-fCH 2 -CH)- x -fcH 2 -<JH>- 

o=c y 



OH 



? 

a-(74)E^J 



[0050] 



Cftl 5 ] 




(15) fifffl200 3- 1 2 1 9 d: 

27 28 
-fCH 2 -C^- 4CH 2 -CH)- -(CH 2 -CH)- -£cH 2 -Ch}- 

OH ?h 3 ^<A)H ?H 2 CH 2 OH 

a- (75) a -(76) 

-fcH 2 -Clf -fcH 2 -C^- -fcH 2 -CH>- x -fCH 2 -<p£ 

"OH CH 2 -CH-CH 2 OH ^^OH 
a- (77) a -(7$) I 

1 ^ L 2 ch 2 oh ^ ?h 3 

OH ^ OH 

a -(79) a -(80) 

~{ch 2 -ch)— f ch 2 -ch}- -^ch 2 -ch)- -£ch 2 -ch)— £ ch 2 -ch)- -tcH 2 -(p^- 

^-^OH ^ tH 2 CH 2 OH ^^OH ^ £h 3 

a -(81) a -(82) 

[0 05 1] Hbl6] 



(16) 



29 



' x _ 1 ^ 



c x o=<p y 

NH 



CHjCHjOH 



OH 

a -(83) 
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CH 3 

-f CH 2 -<jH" -fCH 2 -(fH)- 

o=c y o=c y 

NH 9 

CH 2 CH 2 OH 

a -(84) 



<PH 3 

-fcH 2 -<|;-)- -fcH 2 -CH> 

o=c x o=<p y 



I 

? 



? 

CH 2 CH 2 OH 



<PH 3 

-fCH 2 -<p-)- ~{cH 2 -(ft& 

o=c x o=c y 

? 9 * 

CH 2 CH 2 0-C CH 2 CH 2 OH 



3H 

a- (85) 



OH 
a -(86) 




[0 0 5 2 ] 



[ffcl 7] 



(17) #^1200 3- 1 2 1 999 





a- (91) 



-£ch 2 -cH- 
o=c X 

9 V 

CH 2 CH 2 -N^C- 



-fCH 2 -<pf)- -fcH^H^ 



o=c 

l 

9 

CH 2 CH 2 OH 



CN 



[0 0 5 3] 
UtlS] 




OH 



(93) 



Ttt, x=10-95 k y = 5-90, $?$0<«x = 
40-9 0, y = 1 0-6 OOffiHTfiWBS tl£. 3J& 
»*6&*»Mrtt, x= 10-9 0, y = 5-8 
5, z = 5-85, ^0<ttx = 40-8 0 1 y = 1 
0-5 0, z = 1 0-5 OCDffiHTrffiJBStlS. 
[ 0 0 5 5 ] ±fS ( B ) , b < «Htt3i < a ) T?» 

^ ti m o £ u immtiL* mr z «»©» * u c 
«ii^n, 000-200. ooot&^mk 



OH 
a- (92) 

30 »SL<«3, 0 0 0-5 0. OOOOjSltftffl^n 

^ttcc«ns. hrs (a) r«sn4«oiiL/fliJS* 

fiOtWlii, £f*©«M§CC^LT, 5-1 0 0^ 

[0 05 6] #»»ec/Bl>6ft*HR5£ (a) 

40 olecules (1995), 28(11), 3787—3789, Polym. Bull. 
(Berlin) (1990), 24(4), 385— 389,9311^8 -2 86 3 
7 5 CctE*£S*vCl>£#s6K:<fc 9 £J£*T& C <h#r# 

[0 05 7] CCT\ It¥^I«^^^- 
^>3>^D7F^77^ ~©#U 

50 ti, 0. 2 6 1 Nf f ^T^-'JA^^ KO* 



(18) 

33 

JrV-J K (TMAH) -Cfflm (2 3X) LT2 0 A/f* 
yi©iO*S ffJC*? £ U< «2 0 0 A/*WJl 
±©fc©-C<&3„ *S?IK:fcl»T, — JKS (a) 

C£feT?£5„ fi&BttslStt-ttS (a) 

mvmi&z&T&T**} <j mfe&mm 1 o osssbkm 
L-c-ehcwottor** u oJ?§f4ttfJiS£«*: 1001 

[0 05 8 ]»(B) ©P»Pa«ffi^©^@Jf^iC 
*tU 3 0-9 511% !ff$L<K40-9011 

»cj?*l< «5 o~8 omm%<Dffim-c&mzin 

[0 0 5 9 ] (2) (C) wcfcoaMtrsft^fi 

( (C) f£#X« (C) 9BflMa£«>b>9) *»»fc**lr» 20 

OJHWK «fc D^CfcMCDffaETT. TJU* yUSffiBJI 

1 «fcLh©H»* (fcTF. r*HM£jE&£j £H5 = ) 

[0 06 0 ] c © «fc 5 «:3BfM£miS<DAf*:M£ l/T 
«. m« ( i ) b h"n^^r;u*;u*. r^a+VT 
;U*;US, 7fe h+VT;W;Hf©t KP+VTAt 30 

(i i) *;U5Jlg, ^^jP+^TJI"^^**©*^^ 

-;uasfctt^©sf^»; 

(i i i) WWS^y?*!, i/x?A7S^^ 

(i v) {"j^yju-fJH, }"j->y;n^7-;b 
s. y y ->iP;ur s y s^© y y isv>}imsm&tim ; 

( v) ^>^i/*+s^y^;us. *<.>y-in<*ssji2-n/ 40 

*>i>mmo>^mmm& ; 

(vi) t'-^S, ^v^o^i;uK«9EO*^tt^«6 
©3EtSttSteS£L/-C«, bFa + ^mJH, TJl/ 

[0061] mummftmrnzmTzmmmt l-c 
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(i i) r^a+^r;^;^^ 7 s >{t^S, r 

(i i i) *;u*f+w^jm#Wj«5 5>{b^ft. * 
(iv) t'xyiy-WIi^+^l;^ t77! 

[0 062 ] SSffiMiL-CB. S^CC, 7->l<# 'J «»J?g14 

3<J£ L"C©ttK*##Ufc«JIB*ffiffl-r* C £*S-C* 

!t«JBtf ©^MttW*B»KS* 0 r , MS. 5-6 0tJl 
ffSKB.1 0-50*^%, SP,(CSf*U<Bl 

5-4o*;u%tctgit5§nSo **MtaEftaifl^»A*^ 

^&3fefcL*>-r<&«5> sfceot^a^si, r 
y pj«ftt»fli©r^* y^tt©fiT*^c^-c. 11 

^tt A^Mf bT -5 ffllR) * ^ . 
[0 06 3] ##6IPI©I^X hfflfiX ! ^{C*Jl^-cS?ti?f'] 

* fc«r ju 3 * ;Wb ^'J3-jW y ;i"fb^* fc 

#(c5f$Lt^^M^J (C 1 ) £ 

lt», ±i25<: (2) ~ (4) -cmztiziteffiimfr 

[0064]iS(2)~(4) K4BWSR sb 5i > 

xjUg) 5r«-r o a (2) KfeW5R„~R lk tt, S<r 
3I9»1~5. M{c$f^L-< i*^*^tl~3. 

* 0 < IXttSKK 1 ~ 5 . L < B^^tSt 1 ~3 , 



35 



(19) 
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* [o o 6 5 ] sc (2) ~ (4) rastisft^wacfr 

[0 06 6 ] 
[ffcl 9] 



CB-1) 

HO-CH 2 H 2 C-OH 



H 3 CO-CH 2 H 2 C-OCH 3 





HO-CH 2 H 2 C-OH 



H 3 CO-CH 2 H 2 C-OCH 3 



(B~3) 



(B-4) 



C 2 H 5 0-CH 2 H 2 C-OC2H 5 (pK^HtO-CHz H 2 C-0(n)C3H 7 

\ / \ / 

o=< T >-o o=< i >=o 

/ \ / \ 

C 2 H 5 0-CH 2 H2C-OC2H 5 (n)C 3 H 7 0-CH 2 H 2 C-0(n)C3H 7 

(B-5) (B-6) 

(0C 3 HtO-CH 2 H 2 C-0(i)C 3 H 7 (n)C 4 H 9 0-CH 2 H 2 C-0(n)C 4 He 

\ / \ / 

o=< . T >=o o=< I! >=o 

N^N N^N 

/ \ / \ 

(l)C 3 H 7 0-CH 2 H 2 C-0(i)C 3 H 7 (n)C 4 H 9 0-CH 2 H 2 C-0(n)C 4 H 9 

(B-7) (B-8) 

(t)C 4 H 9 0-CH 2 H 2 C-0(t)C 4 H 9 H 3 CCOO-CH 2 H 2 C-OCOCH 3 

\ / \ / 

N„N N^-N 

N-^N N^N 

/ \ / \ 

(t)C 4 H g O-CH 2 H 2 C-0(t)C 4 H9 H 3 CCOO-CH 2 H 2 C-OCOCH 3 



[ 0 0 6 7 J 



30 [{b2 0] 
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™ H2 O H 2 ™ H 2 O H 2 

Ho'^N^N^OH H 3 CO" G ^N'^N-' C ^oCH 3 
ho .CH 2 H s C^ oh H 3 CO- CH2H2C -OCH 3 

^ H 2 O H 2 "»» H 2 O H 2 

C 2 H s O^ C ^N^ k N' C ^oc 2 H 5 C 4 H 9 0" C "N^N- C ^0C 4 H 9 

-CH^HjC.. ^.CH 2 H 2 C~ 
C 2 H s O OC2H5 C 4 H b O OC 4 Hg 

^ H 2 O H 2 

H 3 COCO' N N -OCOCH3 H 3 CO- C -N A N-^ 

X CH 2 H 2 C. \ I OCH3 

H 3 COCO^ ^OCOCH 3 

0M5) CB-16) 0 

H 2 V H 2 »2 V H 2 

h 3 cx)^ c ^n'^n- c >v och H 3 CO" Cn N N'^qch 

H 3 CO \ ( OCH3 3 ) — { 



h 3 co och 3 



HO OH 



(B " 18> H 2 O H 2 
H 3 CO-C^ X^C-OCH 3 ^ ^N^lsT 3 



N N 



CB-19) (B-20) CH 2 OCH 3 CH 2 OCH3 

H O h I ' 

H,CO-cl. A ^C-OCH, H 3 COH 2 C' N -Y N y N ^ C H 2 OCH 3 

HsC Ch3 H 3 COH 2 C' ^CH 2 OCH 3 



[0068] measttftitt. mtfJBaiWfr&w*>^"y 

y ;Mb^5£ y > * tt^SfE S i*r J 9 n 30 

f#6ft£ 0 «fe«neae«ma. cymel = 

[0 06 9 ] W«cfiF*LC»SR»SO (C2) <b L 

;l/n+^^^;ba^^ J F-rt^i*-C2fi«±WU, ^-ft£ 

[0070] ^>-fe J >^a^T^r;L'^^vy^;ua 50 



t -:/h*^*;l/S#WSUl>. 3 2- 

[0 07 1] 
Ht2 1 ] 



(21) 

39 

OH 




10 



20 
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OH 



[0 0 7 2 ] 
[ft2 2] 



[0 0 7 3 ] 
[ffc2 3 J 



41 




[0 07 4] 

Mb243 



(22) #^12 00 3- 1 2 1 9 

42 



10 



20 




OH 

30 

[0 07 5 ] 
Ut2 5] 



(23) ftm 2003-121999 




L 1 OH 






[0 07 7] <5$*. L'-L 8 ^ mt-Cib-DXhmft 

aMc, SJKiBft*6 0"C«T-ctf5ci3&5»*b^. ft 
ttWfctt, #I3¥6 - 2 8 2 0 6 7#£ytL #K¥7 - 

6 4 2 8 5^«^ciaKsnn^*fficcr^fi!Er* 

[0 0 7 8] T)l^*i>'S?)\'&*m?Z>7 *s-)l>m 

;H^# <t r ^ 3 - *KfttSKTr JSJ£S 2> C t fc ± 

fctf>*C, KfEfflK* 1 0 0 °Ct(Trl«C U 
t>. =R<*Wtett, BteWfSft E P632003A1 ^ClE 

[0 0 7 9] C(D<fc5tCL/T^3nfct Fn + W^ 



[0080] ^mmc^xmmm^^±uzy^ htus 

[0 08 1 ] ±iBON-t Fa + Wf;H, N-TiU 

WT^b^i, bFD^W?;«fl<ii7^f 
^;uS£Wir a 7 x y -^B3W*tt 2 «fflj£l_bfi# 

[0082] (3) (Al) _hfB-^S; ( 1 ) ft 

( (A 1 ) Jftft. (A 1 ) (Dit^mt $> 

i>5 ) _tia— flsss ( i ) -ch 2 -, -cy 
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fear**. Js, F3C ^ 

[0 0 8 3 ] YicDg^Si ItB, T V - A*, B kJ 1 

II, *4c*«»Kr^*im, r;i/=j*^ A i-2 Hz 

Ri.-R,.©7 bTtt. «3WK8^1 6 kA| 

vfhti&* ^uyyiw^z. y^mm^ msum^. n ai-3 Hl 

-y^H, -fv^^^S, t-^^S, ^>^;b F F 




C4F9S03" 



fc, hii, ^ftii2^x«3sr^ mmm- ( i )C4 H 9 

6 Ll> 0 7^3ti/jHiLtH E*SPti£ 20 

[0 0 8 5] Cft^cDgfUSi Lttt v ttllL atittL [0 0 9 0 ] 

[0 0 8 6 ] ±BE (A 1 ) <D{b^gy3&s»T^*>*Wr 

*©»7-*>iUtlt hy7l/-h, 30 
K hVl/-h, 3, h-VYVy)\sjru>t*)l> 

*-K 2, 4, 6-h'J>fy7 , Pl: , M>-lf>XW 

[o o 8 7 ] JziEotfirfc, »*u<«, y^^u- 

K 3, 5 -t? h U 7Wdy ^^^0-tf>^^**- 

[0 0 8 8] fcTRt, *%BJ© ( A 1 ) ©ft^ftOIW* 

[0 0 8 9 ] 
Ht2 7] 




[0 0 9 1 ] 
UtZQ] 



30 



[0 09 2] 
[ffc3 0 3 




[0 0 94] 

Hb3 2] 



(28) 2003-121999 




(n)C»H 17 



30 



[0 09 7 ] 
[{fc3 5] 



55 

AI-37 H 




[0 09 8 ] 
[ft3 6] 
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C 4 F S S03- 



Al-43 | H I 




30 [0 09 9 ] ffetC. (A 1 ) CDit-gfflCDMteMt LT, 
3. Am. Chem. Soc. ,1975,97,2718. 3. Am. Chem. Soc, 
1976,98,3615. Chem. Commun., 1997, 709^ tCieig®, 

[0100] *&W<D (A 1 ) (Dit^mt, T>jf-V 
> 6 GC (3. Orq. Chem. ,35, 706(1970)) £ 

[oioi] #ipjcd ( a i ) (Dit^vmrnimtpv-s 
mma, 4^*'iuy^h«©iM«:^i,, o. 

40 l~~4 0mfi%#®^-C*<3. $?$L<»0. 5-30 
fifi%. M(C$fSL,< «1 . 0-2 51t%r*5. 

[0 10 2] (4) (A2) ±!2-A25£ ( I ) $3$ 

(III) -C«$4i^«ffi*Wr-5> ffitt^XttfeSWf 
(DMm<,cJ:t)MZ&£.-?2>it^®> ( (A2) (A 
2) <Dlt^mti>l.>*>) 

[0103] ±te— ( I ) ~ (III) (Cte^r. R, 
-R 37 «, IS]— Xte^&oT, 7jc^MT-. ittiftK. 

«r^3+->s. tKo+^fi, ^cz-y>M^-. Kit 

50 -S-R 3 „*£*r,, R 3 .tt. itflM*. 



(30) 

57 

[0104] R^RssComm, 5M*ttr^*jnst 

7'Pf;H v n-^^;bS, sec-^t t - :/ 
^Jl/a©<t5ttR*»l-^4ffl©fe©36S*ftf-6ti4. SS 

dWJCT^a+J/IiltB, 01*. 
S, n-^ht^l, -fvr/h*^*, sec-^K 

-TO , *3t»6-l 0fO7'J-;H, RS^2-6fl 

[0105] — «SC ( I ) - (III) CciJl^T. X"«T 

;^>S(D7-t>^Sp 30 
4>ft < i 4> 1 fi©^ ^IT 

40 

4>tt< 44> 1107 ^JRHS^-rSBftStifeXJl/^^^r 
4>&< Hi© 7 y*M^WftShfcT^^*;uS 

[0106] ±IEiB«l«, »*tt*&C»tt««T>U*Jl/ 
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Uhy^ony^iH, ^>^7ppx^;H, 2, 
2, 2-F'J7PPx?;H, ^7Pa7 , Pt*;l' 

g v ;^7PP^^^H, 7DP ^' 
-7an>/^^^l/I^|^ci^t^ 0 ft: 
fr~cb, ^7^rgfe$n/cSiii-4(D^7 
ppt;^jH^!i^ LC> 0 

[0107] ±SBH»R. »tt«**C>B«tRT^3 + 

v'SiorB, ^s*n-i2t*^t, i-25<@ 

WJh^PPyft^i, ^>^7PPxF+^I, 
•^7' 7 P D ^ V 7'P f;^^ 1 ^>1, A'-7PP^F^ 
v-a. A-7PPt^W^>'I, A-7PPFr> 
Jl^^rU^, A^7PPy^P^>;Vt1 1 > / i?l:f 

^^l -4CD^ < -^nnr;i/ri+>'a^W^Ui\ 
[0 10 8] ±IB7^SiUtlt g3g£fc#2-12 

«ot, 1-2 3ffl©^ yS/iT-rfflftsti-rc^sfc 

CD*i»*bl\ *fWS«:tt h »j7PP7"fe5 1 ;H 1 7P 
P7-fef;H, ^>^7PP7'Pt'tx;H 4 ^>£:7 
PP07"^Hf^WI)CiOT^^ 0 

[0109] lErs/n+s/ltottt. gat$M 5 2- 
i2t*ot, 1-2 3I©7 ^MT-eBft^nr^ 
Sfe«si^ 9 ftftW(Oih';7PP7th^> 

7PP7i2h + '>i, ^>^7PP7*pet-W 

^>^7PP^>^^;bt+^f^c 

[0110] ±mx)i*~)mt Lxit. i%mmn^ 
i2t?*ot, 1-2 5i©7 rsft^nru 

LC^o iftWj:MJ7PPy^>x^ 
^I/tf, -\>^7PPX^>XJ^x;H 4 A-7PP 
^^>X;l/^^-;l/S v ;^7PPt^^>^^^ 
^>^7PP^>-if>XWx;H, 4-MJ7P 

[0111] il^J^x-W + ^iilt^ 
#S1 — 1 2T?&oT, 1—2 5{I<D:? ^fSTt^S 

2S, 4 - h T J 7 ppy ^;i/^>if >x;i/^x.;i/t+vl 

[0112] _hffi*;u*^;i/T 5 S&t J^JRIfc 
#51 — 1 2Tftot 4 1—2 5ffl©7 ^IRM^B^S 
IttWJCBFy7PP^$> 
X;V$x.;l/7> yl 4 ;^7PP7 > ^>XWxjl/T$ 
^S, ;^7PPt^^>^^^^7^I, 

[0 113] ±E7y-;HiUttt, «*»#B-1 
4^ot, 1 -9fflCD7 **JB«^W&3*TCl>a*> 



(31) 
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[0 114] ifET^^+^aiUr^. ^lSiM*7- 

lot^ot l — i 5fico^ ^5tMT*T'g&£ftTi> 

fW2-i3"C^^r, 1-2 bm<oy vm^x-w 

y* h ^>#;U#\r.;t/^ 7 PDt^W + ^l/ 
[0 116] *fc»*Ul^X-iL/r«7^SR«»^> 

■fe*>^>ir^t>r*o, ^r&^^^t/^u 20 

[0 117] Sfc. ±Ra7^3HHMI**r4^>-tf 

RJIS»BHBWE<D4©ira«) , ap^> (7 7 £* 
[0118] fcTRt, — «S ( I ) - (III) X*m$tl 30 

[0119] 
[ft3 7] 
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[0120] 
Mt3 8] 



(32) mm 2003-121999 




(1-14) 



[0123] 
Ht4 1 ] 




[0125] 
Ub43] 



(34) #M 2003-121999 




(III-l) F F 




<Q^-I^Q^NHCOC 8 H : 
(III-6) 




(III-8) 



[0126] — «ie ok -Httsc (id <Dit^mz. 

b£»* >i£/£Htf t- > * s c > 

cccfcor^rarSo — «S (m) ©{b^KMiifta* 

[0127] ♦jwKijc^, ±ta ( A 1 ) (Dit&fot 
(a 2 ) ©fb^»tt«T©tt*r#jB , r a c 

& 0 (A 1 ) <Dit&fa/ ( A 2 ) ©Yb^WB-tJl/Jtr 1 
00/0-10/90, ^K(i9 0/1 0-3 0/ 
7 0, MCC»^L< «8 0/2 0-4 0/6 0W o 
( A 1 ) -©fb^Wi ( A 2 ) ©{b^©^SHt©*£«J 50 




F 



*©^r*«> 4*«auy^ h ffl^«j©H^tc*f 
u o. i -3 oii%^ast^>^ »a u< 

5-2 511%, ®C^K«l-2011%t* 

[0128] rnvmrntrnximmmtcj: dm**^ 

"TSfb^ft) HK, ±ffi (A 1 ) ©{bi^Ii (A 

£<5 0 (A 1 ) <Dfb£*K (A2) <Dit^mt 

(ad t (a 2) cD^fitficc^tL, *;uitn 

00/0—1 0/9 0, ttf£b< B9 8/2— 4 0/6 
0, MK»*0<»9 5/5-5 0/50T?*£„ 

QBt*^r4Yb^<D»«e»4iC!>dW*«, ***/3S 
hffl^(D@ff5^c*fU, 0. 1-2 011%^ 
iBMSratK jffSKBO. 5-1011%, Jgtc»* 
L< til - 1 0fiS%-C*£ o 
[0130] *© J: 5 3tcflS©?gtt3iaaXBaS*WCC± 0 
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[0131] S.I.Schlesinqer.Photoqr.Sci .E 

nq. ,18,387(1974), T.S.Bal etal .Polymer, 21, 42 3 (198 
0) afCClBttO^T^-^AJK, *H^it^4, 069,055 

1*14,069,056^, |5j Re 27,992-5f, #5S¥3-140140 
-^■^^CfaiScDr>^r^^Ai^, D.C.Necker etal , Mac rom 10 
olecules, 17, 2468(1984), C.S.Wen etal , Teh, P roc. Con f 
Rad. Curinq ASIA, p478 Tokyo, Oct (1988) , 7ftS#f ! F3l 
4,069,055 1114,069,056 -^&CfBi£<?)*X^^ A 
J6, J.V.Crivello etal , Mac romorecules, 10 (6) ,1307(19 
77) , Chem .<^nq. News, Nov. 28, p31(1988) , RfaW#f^ 
104,143 |^H339,049 |pJ||410,201 #53^ 
2-150,848 #53^2-296,514 #WCffitS(D3- 
^At^, J.V.Crivello etal , Polymer 1.17,73(1985) , 
l.V.Crivello etal . J .Orq.Chem. ,43 , 3055(1978) , W.R. 
Watt etal, J. Polymer Sci . .Polymer Chem.Ed. ,22 ,1789 20 
(1984) , l.V.Crivello etal, Polymer Bull . ,14,279(19 
85), l.V.Crivello etal , Mac romorecules, 14 (5) ,1141(1 
981) v J.V.Crivello etal , 1 . Pol ymerSci ., Polymer Che 
m. Ed. ,17,2877(1979), KM#f^370,693 [SJl61,8 
11 |n]410,201^, [51339,049-^, 1^233,567 ^", 
|Hj297,443 ^t, [HJ297.442 -*§\ *H#I^3 , 902 ,114 

[H®4,933,377 f5j4,760,013 |5]4, 734,444 

[532,833,827 ®ll#f^2 , 904 ,626 |pj3,60 
4,580 -5§\ p| 3, 604, 581 ^^CfBf8<DX;U^^-^ 
l.V.Crivello etal , Mac romorecules, 10 (6) ,1307(1977) 30 
, l.V.Crivello etal ,1 . Pol ymerSci ., Polymer Chen.E 
d., 17,1047(1979) ^CfEfgO-te U y Z-*) AS, C.S.We 
n etal ,Teh ,Proc .Conf .Rad. Curinq ASIA,p478 Tokyo, Oc 
t(1988) ^^IBtgCDT^V^^A^CD^^^AS, * 
H#l^3,905,815 ^, #<&&846-4605 ^, #538348-3 
6281-^-, #5383 55-32 070^1, #5303 60-239736 -^, #13 
0361-169835 ^, #530361-169837 ^\ #530362-58241 

#130362-212401 -5f, #530363-70243^, #538863 
-298339 -^^CfBfJcOW^n^>ft^9, K.Meier et 
al,J.Rad.Curinq,13(4),26 (1986) , T . P . Gi 1 1 etal , Ino r 40 
q.Chem. ,19,3007(1980), D. Astruc.Acc.Chem. Res . ,19(1 
2) ,377(1896), #533* 2-16144 5^ tClBtSOWtR^H/ 
WI^pyMhi, S.Hayase etal , 3 . Fbl ymer Sci . , 2 
5,753(1987)-, E.Reichmanis etal ,1 . Phol ymer Sci.,Pol 
ymer Chem.Ed. ,23,1(1985). Q.Q.Zhu etal , J . Photoche 
m. ,36,85,39,317(1987). B .Ami t etal .Tetrahedron Let 
t. ,(24)2205(1973). D. H.R.Barton etal.l.Chem Soc.,35 
71(1965). P.M.Collins etal , J .Chem.SoC. , Perkin 1,16 
95(1975). M.Rudinstein etal .Tetrahedron Lett.,(l 
7) ,1445(1975). J.W.Walker etall.Am.Chem.Soc. ,110,7 50 
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170(1988). S .C . Busman etal , J . Imaqi nq Technol . ,11 
(4) ,191(1985). H.M.Houlihan etal , Maco rmol ecul es , 2 
1,2001(1988). P.M.Collins etal , 1 .Chem.Soc . .Chem.Com 
mun. ,532 (1972). S.Hayase etal .Macromol ecul es ,18,179 
9(1985). E.Reichmanis etal , J.Electrochem.Soc. ,Soli 
d State Sci .Technol . ,130(6). F.M.Houlihan etal .Mac 
romol cul es , 21 , 2001(1988) . gfcW#f*F0 0290 , 750# , |SJ 0 
46,083 |njl56,535 [11271,851 ^, |5j0,388,343 
-*f> *B#fF§f3,901,710 -S§\ |U4, 181,531^, #53 
8360-198538-^-, #538353-133022 -#I^C f Bi£<D O - ^ 

bv^>^Jimumm&m-?z>3tM¥k£ffl. m.tunooka 

etal, Polymer Preprints lapan , 35(8). C. Berner etal, 
3. Rad. Curinq, 13(4). W.J.Mijs etal .Coatinq Techno 
1., 55(697), 45(1983) ,Akzo . H.Adachi etal .Polymer P 
repri nts , Japan , 37 ( 3). 0CjHi #1^0199, 672^, HJ 84515 

1^044,115-^, |5j618,564-^, fo] 0101 ,122 
H#fF^4, 371,605 |a]4, 431,774 #5303 64-181 
43^, #53^2-245756^, #53¥3-140109^^CClBficCD 

>mzm^-?z>it^wi, #530361-166544 ^mazm<D 
coi3 2] *fc, ctihcoyttcjziomzmtiLT&M, 

ft^$?, /c<h^.tf, M.E.Woodhouse etal, J.Am. Chem. So 
c. ,104,5586(1982) , S.P.Pappas etal , J .Imaqi nq Sc 
i. f 30(5), 218(1986) , S. Kon doe t al ,Makromol. Chem. ,Ra 
pi d Commun. ,9,625(1988), Y.Yamada etal ,Makromol .C 
hem. ,152,153,163(1972) , J .V.Cri vello etal , J . Folym 
erSci., Polymer Chem.Ed., 17,3845(1979) , *1I#SF 
113,849,137 ®H#f^H 3914407 #530363-266 
53-Sf, #530355-164824 -5f , #530362-69263"^, #1308 
63-146038 -Sf\ #5303 63-163452 ^ #5888 62-153853 

^ #538363-146029 ^^m<Dit£wzm^z>z± 

[0 13 3] $ 6SCV.N.R. Pillai , Synthesis, (1) ,1(198 
0), A. Abad etal .Tetrahedron Lett. , (47)4555(1971), 
D. H.R.Barton etal , J .Chem.Soc. , (C) , 329(1970) , t^H 
«*r*3, 779,778-^ VMHftVtMl26 t 712 ffKEK© 

[0 13 4] (5) (D)WStHWt^ 

*t<t LT, TIB^ (A) - (E) OHMWJCi^ 

[0135] 
[ft4 4] 
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R 251 
R 250 -N-R 252 



-N-C=N- ..(B) 
I f 

=C-N=C- —(C) 
I I 

=C-N- ...(D) 

R 254 R 255 
R 253 -(j!-N-C-R 256 ...(E) 

[0136] CCT\ R 2 5 0 , R 2 5 1 S^R 2S2 «, m 

)V*)m, ^SSn-6fI©7 5 /TW^E i5*fR£* 
l-6fl©b Fa^>7^JHX^M6-2 Oil 
©Ife^ U < (^IS©7 l J -;H^^L, CCT\ R 

251 £R 2 5 2 tt. Sc^ce^btieMbr^J:^. 
R 2 5 3 , R 2 5 4 , R 2SS &^R 2S6 «, 

[0 13 7] iwm^t^a^ — #T-*ctft&£ 
£#rc*9. »cc»*o<«, g&£>u<«*g&©7 

[0138] m&is^mfcmt ajftto<»* 

L < tt*IS<D7 5 -/ tfn y K»6 0 < «* 

a»©>r>^y-;k -Y5 2V-;^ iB»fcL<«*a 

fc L < B*«ftOt: y 5 *» % u < 

y>, Mftfc u 5 y^/y>. «ftfeu< 

iifei<tt*ai©7^^*y> 4 a&4> 
u < «*a«sor s y T*i>*)i*:>i>7 * y 6 

SfglA^gJIlS^ 7^1, 7^7W 
7W7^E 7^7 y-;l/S, 7VWI/7 

^>«, 7y-;H, 7y-wt^s, ^-hPi, * 

[o i 3 9] wccjffau^b^BtLr, yy-^x 
l. l -^^;u^y^t>>, l, l, 3, 3, -f-h 
^y^^^x -T5#V-;k 2-^;W5# 
4-^^^ 5#v~;i\ N-y ^;i/-r 5 #v 

^5^/-;k 2, 4. 5- bVy*.~)l"i 5^7- 
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2-7Vt''jy>. 3-7^t*y^>, 4-T 
5 ^f'Jyy, 2-^f^7^fyy>, 4-v^ 

w^fyi;>, 2 -i^x^ji/T 5 y f y 2 

- (T^y^^Jl) b'y^>, 2-7^-3-^^ 

try^> % 2 -75 ^-4 -y ^jutry 2-75 
-/-5-y^;wfc"y^>, 2-75/-6-ym*y 

3 -75 yx?;l/f'Jy> 4 4-7 5yx^f 
'jy>, 3 -7 5 7 t'n y f^^i>> v N-(2 

-75/i^) ts^^X N - (2-75 /xf 
10 ;U) b*^y^>, 4-757-2, 2, 6. 6-T*h^ 

^^i/tr^y^x 4-b^y^/t^y^y, 2 - 
57txy 1 - (2 -75 b'P'J^ 

b*^./-;k 3-75y-5-y^b77-^k 
5-75^-3 --rf^Jl/- 1 - p - h y ;l/fc" <5V-;k 
b'5^>, 2- (7 5/y?;H - 5 -7 e^Ub'^y 
> % t'y5y>, 2, 4-^7 5 /b'J 5>>> N 4, 6 
-yfc FP^yby 5> ; >, 2-b7 7y>, 3 -b"^ 
!/y>, N-7 5^^*y>, N- (2-75/x 

^>v) *)V7* yxcfir^tfens^cticcBSsn 
20 st>cr>r«&t* 0 

[0140] Cft6© (D) #«**14fb^»tt. 
T?*4^«2«eU:-«K:^6*iS. (D) WffiSS 

ttffc^wo«w»i . m&mm& u ^ x f ffl^©£M 
js»©@7&#ec»u mm. o. 001-1011%, 

Jtf£U<te:0. 01-51i%r»5. 0. 00111 
t> 0 — # % 1 0 ilBK©fiT-*>*«*» 

[0141] (6) *»K©j|iJS8 ! »«:«ra3ns*©fl& 
30 ©j&t> 

[oi42] ( e > - 1 mm 

«c«^^;Mxn-# 101, *-f;Kxo-# 1 
03, *^;yb*>^#3 12, *>f;^y->BG t * 
^;l/7;l/-BOS, ^^;^;l/-#6 0 3, 
•^BY, ^*>f;l/77^BS 4 * *T- 5 

0 5 («±tyx>F{b?IiiS^lii) , yyx^ 
40 h (C I 4 2 5 5 5 ) , J?}\"*-(*1> y 

Y (CI42535), 0-^5 >B (CI45170 
B) , 77i7^^y-> (CI42000) , 
>yOk~ (C I 52 0 1 5) ***Cf4Ci#sr*S. 

[0143] ( 6 ) - 2 mmm 

50 .y^Ux— x^Uy^y 3^Myx^x-f 
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;k 2 -y h x^u>^j3- 

;bx-r;l/T-tef— K h;bx>, g^x^k 

*ik SL»x?-;k ^ht^DftVl^^ xh 

ix^;K tvi/fcf^&y'nfcVk N, N->>y t^l^I/ 
at ^ F, z^y t^.x./V^v' K, N-y y F 

>, rF7bFP77 L < , cn6<Di§iS 

^'pfUV^'Ja^^yy^x-f^T-fef*- h 

[0144] ( 6 ) - 3 Wffiffitt^Jil 

tW^c ifc J: 0 , »fflc^«:» 
tcW^r*0, JKfcaSh*. ctxh<DR 

ffife&MtLX. ^098362-3666*^ WBBBB61-2 

26746-^, ^gflH361-226745-^ ^130362-170950-^, # 
BBBS63-34540#. 4#H¥7-230165-*t, ^$88^8-62834 
^ «|§¥9-54432-^, WH^9-5988#Ktt©Wffir?aa4 

LT, m^U^V b V 7*EF301, EF303, (tr^ffl^bfiS 

(tfc) $J) , ya^-FFC43o, 431 (fcgx y-xA 

(#0 K) » M*f?T F173, F176, F189, R0 

8(^0*>f>^ (flc) S) , 1t-^U>S-382, SOLO 
1, 102, 103, 104, 105, 106 (JlEfifB 1 (#0 SO , b O 

>f^S-3 6 6 ( Ma-Y$-5#;Mt*) SO ? 

*»»m*sffiwxtt^ y a >«inflgttM**tf s c * 
*fcsj*';s/o*if>#yv-KP-34i (AM 

scima. 40 

WCDiiMliilt, flMftO. 0 0 111°/o-2 

mfi%, »^l<«o. 0iii%-iii%m o 

i> < ^fromfr&fr&xmm-rzz tbxzz. 

[0146] ifECDffiCCffifflT £ C t<DX % S#ffir§14 

srUfcUTra* jy&mu*, #y=j-*^x*u>^y;u 

x— f\>k ^'Jt : t : ^x^i/>xf7 , J;l'X-f;K # 
■it^>xfi/>tf;l/x-f;k #!/tf*2-'x*'U> 
^w^x-f^i^co^y tf^x?- u>r;i/+^x- so 
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T-^S, #^^>X^b>t^^7x/^X-f 

Jk dfJ^xfl/^yxj^i^- ;Ux — f~)\/^<D 
#V**i/**l<>T)l'*)\>T lUUx-yvUS, #y 
^*-/x^U> • ^Vt+^^PfU^^D v pa^O*? 

^^ux-h, y;l/t^>h'Jtux^F, y;l/t*£> 

Vt+S/x9 1 u>y;l/t^^/7-i/l/-F, #y** 
>>x^u>y;!/e£>^y>^;l/57^- K tfytf^x 
^U>y;Vb^>-ty^f7l/-h, tfy^z^x^u 
>y;l,t?£>F 'Jtux- K ^y5f-=^vx^u>yjU 
tf^> h 'JXf7U- h3f©#"J :t^>x^u>y;l/fcf 

* > juisbx* ^;i/»«<D y - * ^mwmmmim&m 

^ *^offi^^<DH^i ooassp^co, ii 

[oi47] m&mmi&ttvsmftztcit^x 
^ h«Lb^cD^*->?KSD:e». :vyp> 
/— ffifb>yn>^s, rtvxmm, itoii^s 

m7£(D-?x#&mi>xm%:L, mm. mm. y>x, n 

[0 14 8] CCT\ jgMibttt, S^b-A, X 
KrFx^i/7l/-f - (248nm) , A r F x 
tf- (1 9 3nm) % F 2 x+^^U-1f- 
( 1 5 7 nm) ^^6^6^, ^CC*^BJTiS, M 

[0149] *»W©**Bl/S;^ h«BJiS»CcaflH-r* 
35MR«£LTtt, *Wfcth';-)A, *»{fc*y«5A, 

^^^hy^A, * 
r^A, T>^xr*^cD^T;i'^y®, 

>, n-ynbJb7$>fOS-7S>E ^x^7 
5>, ^-n-^7 5>f<DSr7 5 >S1, h'Jx 

^ >, y ^;l/^x^;ur ^ >?(D$Z7 ^>^I, 
^^x^y-;l/7^>, h 'Jx^y-7^>f(D7 
;l/3-;l/7 5>g, rh7y^^7>^x^Abh'P + 
^ F, rh7X?jl/7> j e- , )Ab Fp+^F, n y > 
^c7)^HMT>' : ex^Ata 4 b*u-;k bxyy>f© 

^r#2>. Be, ±tar;u^yfflcD7K?§^K^yy*pt:* 
;l/T;Un-;^cor;Ur3-;^, yx^>^^cDWM?S 

[0 150] cn6»<D3^«?R© c t : >r»SL< «»rar> 
^x^ais, jg«?£L<«, h^y^;i/r>^x^ 
AtFn^^v'F, ny>r^^>o 

[0151] 



(38) 

73 

/<rl> 0 

[0152] i . Mf&mtf<D<&f&m 
< i ) Twjnsmmim 
isi&mi (mum* - (2 9) <o^ou) 

4-T-fe h U>3. 9g (0. 0 2 4^) , 

4-yh+^^l/>0. 8g (0. 0 0 6^)^:1 
h=^>-2 -7*D^V^l/3 0 m 1 CC?gg?L 4 ^JJI 

«atawwpF, 7 o°cicr*^ia^j2, 2' -rv 

fcfX (2, 4-^^;ML/ar.hy;l.) (fP^lfc^X 10 
i(tt)i;SD D n«V-6 5) 5 0mg, 4-7-feh + 
^X^L/>9. lg (0. 0 5 4-y^'> 
1 . 9g (0. 01 4^r;V) GDI - ^ b^rzs- 

tt. 2 nmmtm somg ^iijjn b , mcc2b^sis 

^^ywHOOmLtcm, 25 

«ETT*at», *»W©«JBa- (2 9) 11-. 6g 
£t#/c 0 GPCCCT#^S£f'J5£U/c£C3. fiS^ 
(Mw : ^>JX?l/>i») t?9, 2 0 0,^fS(a(M 
w/Mn) T*2. 2tt^, * /cNMRffl^tCTffi^S 
Jt*»HLfc<fcC** ^Wktx/y = 8 0/2 0t^ 

[0153] ^RS0J2 (Wfltffila - (39) 

(4 - 1 FCJ + ^X^U>) 12. Og (Mw- 1 30 
0, 50 0, Mw/Mn=l. 2) ^Tt F>1 00m 

lfcjgJBu t:ys?>2. 0g4», i*SKi.' 3 
er casino, «fTF5 o*c6CT3«sausfSs-frfc. kjs 

TTftflifft* *%BJCD*fl|a - (39) 12. 2g^# 
fc. GPCtcr^**«5ELfciC6, fifi¥#J (M 
w : #y**U>ltS*) tl 1 , 4 0 0, #ffcg (Mw 
/Mn)tl. 2r*o/c. */cNMR»J^icrffl^tb 
£l£tfjU/c<bC6, *;Whrx/y (4-bFP^ 40 
*U>/4-T-fe h*^>^^U>) = 88/12^o 
/c 0 

[0154] («JJJtt&Ja -(91) O^rtfc) 

2 - [ (4' -bpn^>7^^) 
S/] X^Jl>y£#y h 3. 8g (0. 0 15^ 
;U) , 2-bFa + ^i^7^'JU-M. Og 

(0. 0 0 9^) , T?*)U^bV)l>Q. 3s (0. 
0 0 6*JU) 4 1 h^^-2 -^a^y— ;l/3 Om 

S»J2, 2' -r^tf* (2, 50 
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JlO <fiBfc*HiX» («0 H ; F§n a a £ V - 6 5) 50m 
sr. 2- [ (4' -tFn^>7x^;i/) 

x^^^'Jl/-F8. 8g (0. 03 5t 
)\y) % 2 - t FP^^x^^T^ U U- h 2. 4g 

(o. 02 i^;u) , rjo- h y^o. 7g (o. 

0 1 4^;l0 CD 1 h + ^- 2 - ^PAV-;b7 0 m 

1 2 B$f H wHniTi/c 0 2 isnapntfN 5 0 m 

firfcilSDU JgCC2^raSJS*tfo/t 0 ^<Df£9 0°Cfc: 

*fHB©«JIia- (9 1) 15. 8g«#/c a GPCCC 
T^lifflgWciC?., (Mw : #yx* 

U>»HO tl 1, 0 0 0, #Rfir (Mw/Mn) r 

1. 5t*o/c e *fcNMR»J^CT^J±4ffffil,fc 
iC6, *;Httx/y/z = 6 0/3 0 / 1 0 t*r) 
/Co «T\ Haccur*»iB (B) <D»JIt*^SLfc. 

[0155] ( 2 ) IR«SU<Z>&J£ 

( 2 - 1 ) Sgjjffiil [ HM- 0 ] (D&m 
p -75 ( 1 mo 1 ) , h ! J 

( 1 mo 1 ) £7"te h> ( 1 y ^ hJl) tmcVy^a 
tcAft. >f VBKK* uyF(lmol) 3r*ftT\ ST 

HM-0-X*-JR*8 0%rf#/c o CCDHM 
-0-X (0. 8mol) iKOH (0. 8 m o 1 ) , 
*500ml s 3 7%*;l/?y>*iSM(4. 8 mo 

i ) *7 7W{cAh/5 o'cxsmfsmmgffimvtp 

l/nci§fi?U S iO.^ADvF^ 
^7-f-K<fc9*#fltU gfft^HM-0 (U= L 2 = C 
H 2 OH) *ifiJB B a B ilt 4 0%Tf#/c o 

[0156] 

Hfc4 5] 




o 

[HM-0] 



[0157] ( 2 - 2 ) |g*fill C HM - 1 ] <D^m 
1 - Ca a- ( 4 - t FP^ 1 >'7x^Jl') x 

^;l/] -4-Ca, a-bX (4-tF0^^7*^. 

risp-PA)^l 0%*«<t*y ^A*^StCjP 

*»Lfc. ^CCCO»*«r«ffLtt3W6, 3 
7 %Wv y >7KS« 6 0ml ^riSTt 1 BSNH*>ttT 

^^^^30mUWfe a B f§Ci(a^ T 



10 



20 



75 

(hm- i ] od seta* 2 o g*mc 0 mm*9 2%v 

[0158] ( 2 - 3 ) aggffll (MM- 1 ] (D^Jffi 
y~-;l-§f?S{$ C HM- 1) 20g*iy^ h;WD^£-/ 
USKK 1 m 1 1 2 ^mJWISaSfcL/fc. KJftteT 

©s^Bj*+^?«muyt», sm**>i>3 o om 1 £Jjd 

2»f£ CMM- 1 ] <DSfegf*2 2 «*»fc. iKft»9 0 

[0 15 9] (3) (Al)©ffc^»0^ 

>^> 1 0 F (lOg) £^>-fef> 

2 0 0ml KjgjfeLfcfit 5°CiC^L, *(DSffi*a 
#Lfrtf6WHK (40ml) < «Tt/c a # 

*(D*Kx-f^ (3X1 l ) r}fflajl//c 0 

-3, 5 -V F *)V )\s*UJ*)\s^ZsVZ/X)l>ftZ/W!& 
<D7kmm (16. 95g/ll) *jgTFU 0 -CT-C2 

nmmwik. ^po*;^ (3x1 1 > ^to/c. 

*©#BMt**i»a«*B U A 1 - 1 <D* A A, 2 . 5g 
£t#/c 0 A 1 - 2 - A 1 - 4 5 feRiao^ffi *fflO>r^ 

[0 16 0] (4) (A2) ©ft^ft 
(4 - 1 ) ^^PD^^yXil/^ylr h -^^^ 

Ty^^-;noomi«$t cnoc2 5%^h 

^;VT>* : &~'j7At Fn*^ FjfcjgjR 1 0 0 g£i$> 
>*t?>X;l/*>Btr h ^ >^^A^<Di§7£^ 

[0 16 1] (4-2) hy7x^XW^»)A^>* 

2 . i 1 4 . imm i -Jt«w8 

(1) U^MEjaHlOttR 
r;b*y pJSttfflfli (b) 

(Al)i (A2) <D«» 
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